Immunohistology and immunocytology of human T-cell chimerism and graft-versus-host disease in SCID mice.
Surprisingly little graft-versus-host disease (GVHD) has been observed in severe combined immunodeficient (SCID) mice injected intraperitoneally (IP) with human blood lymphocytes (hu-PBL-SCID), which raised the question as to whether GVHD in such a distant species is sporadic or suppressed because of immunologic reasons. After screening for blood T-cell chimerism, we hereby describe generalized lethal xenogeneic human GVHD in unconditioned SCID chimeras, which resembles GVHD in SCID mice injected with allogeneic lymphocytes. We adapted an immunocytochemical slide method for minute cell numbers, which allowed us to follow, by multimarker phenotyping of weekly mouse-tail bleeds, the chimeric status of 100 hu-PBL-SCID injected with 10(7) or 10(8) hu-PBL of Epstein-Barr virus- (EBV-) donors. More than half of the mice showed no or less than 2% T cells. However, 13% to 21% developed substantial blood T-lymphocyte chimerism (10% to 80% human CD+ cells) and high mortality. Immunohistology showed more human CD8+ than CD4+ T cells in the splenic white pulp. The cells developed HLA-DR activation markers and infiltrated the red pulp where human B cells also appeared. Expression of activation and proliferation markers increased within 5 to 6 weeks. Many human CD3+ cells were also found in the portal triads of the liver and in the lung, pancreas, and kidney. The thymus also became heavily infiltrated. The intestines and skin of hu-PBL-SCID were less infiltrated by donor cells than in SCID with allogeneic GVHD. The tongue contained almost no human T cells. Our data show that a relatively low overall incidence of human xenogeneic GVHD, even when high numbers of human PBL are injected, is the consequence of a dichotomy between mice with no or transient T-cell chimerism and a minority of mice with high-blood T-lymphocyte chimerism and GVHD mortality.